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Abstract 

Background: Delirium is under-investigated in the neuro-critically ill, although the harmful effect 

of delirium is well established in patients in medical and surgical intensive care units (ICU) . To 

detect delirium, a valid tool is needed. We hypothesized that delirium screening would be feasible 

in patients with acute brain injury and we aimed to validate and compare the Confusion Assessment 

Method for the ICU and the Intensive Care Delirium Screening Checklist against clinical 

International Classification of Diseases-10 criteria as reference.  

Methods: Nurses assessed delirium using the Confusion Assessment Method for the ICU and 

Intensive Care Delirium Screening Checklist in adult patients with acute brain injury admitted to 

the Neurointensive care unit (Neuro-ICU), Copenhagen University Hospital, if their Richmond 

agitation-sedation scale score was minus 2 or above. As the reference, a team of psychiatrist 

assessed patients using the International Classification of Diseases-10 criteria.     

Results: We enrolled 74 patients, of whom 25 (34%) were deemed unable to assess by the 

psychiatrists, leaving 49 (66%) for final analysis. Sensitivity and specificity for the Confusion 

Assessment Method for the ICU was 59% (95% CI 41-75) and 56% (95% CI 32-78), respectively 

and 85% (95% CI 70-94) and 75% (95% CI 51-92), respectively for the Intensive Care Delirium 

Screening Checklist.   

Conclusions: Our findings suggest that the Intensive Care Delirium Screening Checklist may be a 

valid tool and the Confusion Assessment Method for the ICU is less  suitable for delirium detection 

for patients in the Neuro-ICU.  In the neuro-critically ill, delirium screening is challenged by 

limited feasibility.   

Clinicaltrials.gov identifier no. NCT02594982 
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Keywords: Delirium, acute brain injury, neurointensive care unit, Intensive Care Delirium 

Screening Checklist (ICDSC), Confusion Assessment Method for the ICU (CAM-ICU), 

International Classification of Diseases -10 (ICD-10). 

 

Editorial Comment 

Delirium is common among ICU patients and it is associated with unfavorable outcomes. To further 

explore the pathophysiology behind delirium and to evaluate possible treatments, objective and 

standardized means for diagnosis of delirium are needed. This study assessed several simplified 

rating systems for diagnostic accuracy compared to psychiatrist performing an ICD-10 diagosis of 

delirium in patients in a neurointensive care setting.  

 

Introduction  

Delirium detection using a valid screening tool, such as the Confusion Assessment Method 

for the ICU (CAM-ICU) or the Intensive Care Delirium Screening Checklist (ICDSC), substitutes 

clinical evaluation using diagnostic criteria in many ICU studies 
1-4

.This pragmatic approach is 

limited by confounders, such as sedation-related level of consciousness 
5
, and may not apply to the 

neuro-critically ill. Invoked barriers to screening patients in the neuro-ICU include considering 

delirium as brain dysfunction on the encephalopathy continuum, and coma, aphasia, deafness, or 

other neurologic communication barriers
6

Two commonly used instruments 

.  

7
, the Confusion Assessment Method for the ICU (CAM-

ICU)  
8
and the Intensive Care Delirium Screening Checklist (ICDSC) 

9
 both assign one of the 

following three ratings to patients: positive, negative, or unable to assess (UTA). In addition, the 

ICDSC also differentiates between no delirium, subsyndromal delirium, and delirium 
10

. The 

original ICDSC validation study was performed on a mixed ICU population and included 

neurologically critically ill
9
. A subsequent multicentre feasibility and reliability study in adult 

patients in three Neuro-ICU´s showed feasibility and good concordance in 75% of all evaluations 
11

. 

By contrast, the original CAM-ICU validation study did not include patients with a neuro-critically 

diagnosis 
8
. A later study limited to patients with stroke reported that delirium as detected by the 

Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV criteria was present in 42,6%; the 

CAM-ICU had a sensitivity of 76% and a specificity of 98% compared to DSM-IV 
12

. Included 

patients had a nearly normal level of consciousness based on their median admission Glasgow 

Coma Scale (GCS), 14.5 
12

. In a recently published letter, the CAM-ICU and the ICDSC were 
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compared in patients with mild and moderate traumatic brain injury (TBI), a median admission 

GCS of 14, and a mean APACHE II score of 11.5 (+/- 6.4). The sensitivity and specificity was 62% 

and 74% with the CAM-ICU and 64% and 79% with the ICDSC 
13

The importance of delirium assessments in the ICU 

. Thus, the current knowledge of 

delirium in neuro-critically ill patients appears to be related to patients with relatively mild brain 

dysfunction and with mild to moderate illness severity.  

14
 derive from its association with poor 

outcomes such as  length of stay, mortality, and cognitive impairment 
15-19

. This has led to a broad 

endorsement of the CAM-ICU and the ICDSC in critical care settings. Expert European Society of 

Intensive Care Medicine panellists and the most recent Pain, Agitation and Delirium (PAD) Society 

of Critical Care Medicine guidelines strongly recommend the use of delirium screening using the 

two instruments 
3,20

 

. Yet, no study has validated delirium screening in a mixed Neuro-ICU 

population. Rigorous delirium screening tool validation and comparisons, that consider feasibility 

and cofounders as level of consciousness, are necessary in this vulnerable population to ensure 

scientifically grounded ’diagnosis- equivalents’ before considering prevention, treatment and 

outcome studies. Accordingly, we prospectively evaluated patients with acute brain injury; 

traumatic and non-traumatic injuries, using the International Classification of Diseases (ICD)-10 as 

reference. We hypothesized that the neuro-critically ill are assessable for delirium and we aimed to 

evaluate and compare the validity of the CAM-ICU and the ICDSC for delirium assessment in 

patients with acute brain injury using the ICD-10 criteria as reference.  

METHODS 

Site and Setting 

This prospective single-centre study was conducted at Copenhagen University Hospital, a 1300 bed 

tertiary referral hospital covering a catchment area of 2.6 million citizens in eastern Denmark.  

 

Participants 

From August 15
th

, 2015 to June 30
th

 

, 2016 all admitted adult patients in the Neuro-ICU with acute 

brain injury from TBI or ischemic or haemorrhagic stroke with an anticipated stay of 48 hours or 

more were included. We excluded patients with pre-existing severe brain injury, children, and 

patients whose therapeutic aim was palliative care.   

Sample size 
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Based on a sensitivity of 90% an assumed delirium prevalence of 50% and a 95% confidence 

interval (CI) within +/- 10%, the sample size required to validate the scales was a minimum of 70 

patients. 

 

Data collection 

Psychiatric assessment 

A team consisting of one consultant psychiatrist and three physicians undergoing advanced 

specialist training in clinical psychiatry (hereafter termed psychiatrists) conducted the delirium 

assessment using ICD-10 criteria on the day that the patient first became assessable, defined as a 

best Richmond agitation-sedation scale (RASS) 
21

 

 score of minus 2 or above. The psychiatrist 

retrieved information from the primary nurse, physician, and hospital chart for the previous 24 

hours and diagnosed the patient as either ICD-10 delirium-positive, delirium-negative, or unable to 

assess (UTA). The psychiatrists’ assessments were performed independently and kept in sealed 

envelopes throughout the study, and were unavailable to the ICU staff as well as the primary 

investigator (first author, LKL). During the study period, the three psychiatrists performed four 

supervised co-ratings with the consultant psychiatrist and eight pairwise mutually blinded ratings 

with perfect inter-observer agreement.  

Nurse assessment 

The ICDSC was translated from English to Danish by three of the authors (LK Larsen, M Petersen 

and I Egerod) in collaboration with, and approved by, the instrument’s developer (Y. Skrobik). The 

instrument was translated and back-translated in accordance with formal methodology 
22

 according 

to the Swedish translation study on ICDSC
23

. An existing validated Danish version of the CAM-

ICU was already in use 
24

The ICDSC worksheet was completed by first author and the nursing team at the end of each 

shift. First author performed most of the daytime assessments in collaboration with the ICU nurse 

caring for the patient, and the team of clinical nurses performed assessments during evening and 

night shifts. The CAM-ICU worksheet (available on 

. First author and a team of clinical ICU nurses, specially trained in the 

use of both ICDSC and CAM-ICU for this project, assessed the patients two or three times daily 

(day/evening/night) depending on the shift duration (8 or 12-hour shifts).  

www.icudelirium.org) guides the assessment 

in the following order: 

• acute change or fluctuating course of mental status) 
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• inattention (Picture test or letter test using the letters SAVEAHAART) 

• altered LOC (current RASS) 

• disorganized thinking. 

 

As inattention is a ‘sine qua non’ criterion for a CAM-ICU delirium-positive score, the patient 

was considered CAM-ICU negative if the inattention test was passed, and no further assessment 

was made. The patient was recorded as ICDSC/CAM-ICU delirium-positive if there was at least 

one positive assessment that day. If all assessments were negative, the patient was recorded as 

ICDSC/CAM-ICU delirium-negative for that day. We performed inter-rater reliability (IRR) testing 

between first author and the team of clinical nurses. The paired ratings required that two raters were 

present at the same time in the ICU; these were therefore carried out throughout the 11-month study 

period, minimizing time confounding 
25

 

. All paired raters were blinded to each other’s results.   

Outcome measures and statistical analysis 

Performance test characteristics for CAM-ICU and ICDSC were calculated using a two-by-two 

frequency table with standard equations for sensitivity, specificity, positive and negative predictive 

value, and overall accuracy. For the ICDSC, a scale ranging from 0-8, the area under the receiver 

operating characteristic curve (AUROC) was used to identify the optimal cut-off score for this 

population. Categorical variables were compared between patients that were judged as assessable 

and UTA using Chi-squared, Fisher Exact test (as appropriate). The Mann-Whitney U test was used 

for comparison of continuous variables. All statistical tests were two-sided and statistical 

significance was set at 0.05. We used kappa (κ) statistics for IRR testing of the CAM-ICU and the 

overall agreement of ICDSC was calculated by the Interclass Correlation Coefficient (ICC). 

Analysis was performed using IBM SPSS, version 22.  

 

Ethics 

The study was approved by the National Committee on Health Research Ethics (file number H-

15007689) and the Danish Data Protection Agency, and was registered in an international trials 

database (ClinicalTrials.gov identifier no. NCT02594982). In accordance with Danish law, the 

patient’s next of kin and general practitioner surrogate consent was provided in patients with 

temporarily impaired decision-making capacity. 

RESULTS 
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Study population 

We enrolled 74 patients for this study, but only 49 patients were included in the final analysis.  

Collected data included gender, age, diagnosis, severity of disease Acute Physiology and Chronic 

Health Evaluation (APACHE) II and Simplified Acute Physiology Score (SAPS) II, level of 

consciousness at admission and during assessment using GCS, sedation and agitation level using 

RASS, type of sedation, and mechanical ventilation status.  

  

[Fig. 1 Patient flow diagram] 

 

Prevalence of delirium according to ICD-10  

The seventy-four patients enrolled in the study (Figure 1) were seen by a psychiatrist, on average, 

within a three hour range from  the CAM-ICU and ICDSC nurse evaluation. Twenty-five of the 

seventy-four patients (34%) were reported as UTA by the psychiatrists. Reasons given by 

psychiatrists for evaluating as UTA were low level of arousal at time of assessment (N=15), 

inability to communicate (verbally or non-verbally) (N=9), or insufficient information in the 

hospital chart (N=1). Patients assessed as by psychiatrist as UTA were not included in the final 

analysis. Of the remaining 49 assessable patients, 33 (67%) patients were assessed as ICD-10 

delirium-positive. 

 

Patient characteristics (Table 1) 

There was no difference in gender (p=0.37), age (p=0.09), APACHE II (p=0.65) or SAPS II 

(p=0.07) between patients who were assessable and UTA. However, patients UTA had a lower 

GCS at admission (p<0.05) and during delirium assessment (p<0.001) than assessable patients. 

Also, the assessability of patients varied according to diagnosis (p<0.05), with fewer patients with 

SAH and more patients with TBI in the UTA group. During their stay in the Neuro-ICU, 52 of the 

74 patients (70%) received mechanical ventilation and continuous sedation. Compared with 

assessable patients, more patients UTA were intubated and sedated during their ICU stay (61% vs 

88%, p<0.05) and ventilated at the time of assessment (10% vs. 36%, p<0.05).    

 

[Table 1 Patient characteristics (N=74)] 

 

Validity of CAM-ICU and ICDSC vs. ICD-10 
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The ICDSC had an AUROC of 0.77 (Figure 2). As in the original validation study [7] a cut-off 

score of 4 yielded the best sensitivity and specificity (Appendix 1). A two-by-two frequency table 

comparing the ICD-10 and CAM-ICU or ICDSC, respectively (Table 2) shows twelve false-

negative and seven false-positive CAM-ICU assessments. For all twelve false-negative 

assessments, patients passed the inattention test with 0-1 errors (Letter or picture test). Patients were 

considered CAM-ICU delirium-negative if they weren’t inattentive, according to the CAM-ICU 

training manual
24

. One patient with a false-positive CAM-ICU assessment was 
26

[Fig. 2: Intensive Care Delirium Screening Checklist (ICDSC) receiver operating 

characteristic (ROC) curve]  

subsequently 

noted to suffer from impressive aphasia. ICDSC generated five false-negative and four false-

positive assessments (Table 2). In two of the five false-negative ICDSC assessments, patient’s 

ICDSC score was 3, close to the cut-off score of 4, indicating subsyndromal delirium. In two cases 

with ICD-10 delirium-positive assessment and both ICDSC and CAM-ICU false-negative 

assessments, patient behaviour was affected by expressive aphasia and severe pain. The sensitivity 

and specificity was 59% (95% CI 41-75) and 56% (95% CI 32-78), respectively for the CAM-ICU, 

and 85% (95% CI 70-94) and 75% (95% CI 51-92), respectively for the ICDSC (Table 3). 

 

[Appendix 1 Coordinates of the receiver operating characteristic (ROC) curve, sensitivity and 

specificity of the Intensive Care Delirium Screening Checklist (ICDSC)] 

 

[Table 2 CAM-ICU and ICDSC versus ICD-10] 

 

[Table 3 Criterion validation of the CAM-ICU and ICDSC, N=45 / N=49] 

 

Findings related to assessability and level of consciousness  

All patients with a normal level of consciousness (GCS 15) were considered assessable by 

psychiatrists.  The lowest GCS associated with assessability for delirium was 10. Seven of 

seventeen (41%) patients with GCS 10 were assessable, while two of twenty (10%) patients with 

GCS 14 remained unassessable (Appendix 2). The level of consciousness fluctuated throughout the 

day in both UTA and assessable patients. At time of nurse assessment patients recorded as UTA vs 

assessable were RASS -1 (range, -2 to +2) vs 0 (range, -2 to +2) (Table 1). Fluctuations on the day 

of assessment were recorded on the observation chart. The lowest vs highest median RASS for 
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UTA patients was -3 (range -5 to -1) vs 0 (range -2 to +3). The lowest vs highest median RASS for 

assessable patients was -1 (range -4 to +2) vs 0 (range -2 to +3).   

 

[Table 1 Patient characteristics (N=74)] 

[Appendix 2 Patient assessability by GCS] 

 

Inter-rater reliability for the CAM-ICU and the ICDSC 

The IRR for the CAM-ICU demonstrated perfect agreement (κ = 1.0) and the overall IRR for the 

ICDSC demonstrated an ICC value of 0.84 (95% CI 0.63-0.93).  

 

 

 

DISCUSSION 

Our main findings are that both CAM-ICU and ICDSC could be clinically implemented in the 

Neuro-ICU. Nevertheless, psychiatrists using the ICD-10 considered a large proportion of patients 

successfully evaluated with the ICDSC/CAM-ICU as UTA, perhaps because of level of 

consciousness fluctuations.  This is consistent with post-TBI neurorehabilitation patient clinical and 

delirium score evaluations, where DSM-based delirium symptoms, level of consciousness, memory 

impairment and agitation were frequent
26

The CAM-ICU is used widely as a delirium screening tool in Danish and international ICUs. 

This instrument is easy to use, valid and reliable in the general ICU population; however, it 

provides a ‘snapshot’ of the mental state of the patient in question. We formally translated and 

validated the ICDSC in a Neuro-ICU for comparative purposes. The results were based on 

observations during 8-12 hour shifts, and exhibited a sensitivity and specificity resembling findings 

. Bedside nurses may have had their assessments 

privileged by continuous observation over an entire shift, in contrast to a punctual psychiatric 

assessment in a neuro-cognitively changing  patient. We conducted this study in a mixed Neuro-

ICU population, which has, to our knowledge, not been done before. Comparing the assessable and 

non-assessable (UTA) groups, there was a difference in diagnosis with a higher proportion of 

patients with TBI in the UTA group. Also, more patients in the UTA group had lower GCS, and 

were mechanically ventilated and intubated at time of assessment. This suggests that the UTA 

group could be more severely damaged despite the similar APACHE II and SAPS II scores, 

explaining the difficulties in assessing these patients for delirium. 

A
u

th
o

r 
M

a
n

u
s
c
ri
p

t



10 

 

This article is protected by copyright. All rights reserved 

in the general ICU population 
27

. Screening with the CAM-ICU at night resulted in more missing 

data due to the inattention testing requirement, a feature highlighted as justifying the lower 

sensitivity (38%) than that found for the ICDSC (97%) in   patients admitted to the ICU due to 

cardiac surgery 
28

. Nevertheless, the performance documented with an AUROC of 0.77 in our study 

is lower than that reported in the original ICDSC general ICU validation study, where the AUROC 

was 0.90 
9
. In our population, the CAM-ICU had less valid results in terms of sensitivity and 

specificity compared to other validation studies 
8,27,29

.  The study by Mitasova et al. (2012) showed 

that CAM-ICU performed better in patients with stroke in a Neuro-ICU, who had an initial median 

GCS of 14.5 
12

.  Conversely, CAM-ICU performance in patients with TBI in the Neuro-ICU  with a 

median GCS of 14, was similar to our findings 
13

  Surprisingly, some patients assessed by psychiatrists with ICD-10 criteria and considered 

clinically delirious passed the CAM-ICU inattention testing. Regardless of the patient’s delirium 

status, the ability to pass the CAM-ICU inattention test in patients with primary brain injury and 

severe brain dysfunction is intriguing from a pathophysiological point of view.  Our decision of 

having RASS minus 2 as cut off for delirium assessment was based on the ICDSC work sheet as 

well as the CAM-ICU training manual, which describes RASS minus 3 as a grey area in some 

populations

. 

24

The relatively high proportion of patients that were UTA  in our study suggest that patients 

cannot always be labelled categorically as simply delirium positive or negative. This finding 

corresponds to a recent study addressing delirium screening by  ICU nurses and physicians

. Our findings show that even a RASS of minus 2 can be challenging in this particular 

population. 

30

The gold standard in our study was delirium assessment according to ICD-10 performed by a 

psychiatrist. The psychiatrists based their evaluation on contextual information from clinical staff, 

hospital charts as well as their own bedside assessment of the patient, which wasn’t concurrent with 

nurse’s assessment. We assume this delay might explain inconsistencies in patients with a 

fluctuating level of consciousness. Furthermore, the ICD-10 diagnostic criteria for delirium differ 

slightly from the DSM-IV used in many previous validation studies 

. The 

discrepancy between the median GCS and RASS in the patients that were UTA , as presented in 

table 1, might be explained by the higher number of intubated patients among the UTA group. An 

intubated patient was given a verbal score of ‘one’ on the GCS since they are unable to speak, 

which limits the possibility to properly assess the GCS and can result in a lower score.  

8,9,12,13
. The choice of ICD-10 

was made because the DSM-IV was revised since the original CAM-ICU and ICDSC studies, and 
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because ICD-10 is the diagnostic standard in Europe. Validation and prevalence studies on delirium 

in general are likely to be affected by the well-described discrepancies associated with different 

diagnostic criteria and scales 
31

 

; these methodological dimensions should be further investigated in 

future studies and considered in delirium-related publications.  

Limitations 

Due to the unexpected high number of patients that were UTA we did not reach the required 

number of patients for final analysis.   This reduces the robustness of our validation study and 

weakens the conclusion. Also, this study was conducted as a single centre study with no external 

validation. Larger studies in this challenging population are needed to verify our results. 

 

Conclusions 

Two-thirds of  patients with acute brain injury in the Neuro-ICU with a RASS of minus 2 or above 

were assessable for delirium. Delirium was found to be present in 67% (n=33) of assessable patients 

when tested by psychiatrists using the ICD-10 criteria as reference. The study suggests  that the 

ICDSC is  a valid tool to detect delirium in  patients with acute brain injury in the Neuro-ICU, 

whereas the CAM-ICU is  less valid . The  potential inaccuracy of ICDSC, however, still  warrants 

further exploring of delirium  screening tools. Future studies are also recommended to investigate  

prevention, treatment, and long-term outcomes as well as exploring the patient experience. 
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Fig. 1 Patient flow chart  

 

 

       

 

 

 

    

 

 

  

 

  

 

 

 

   

 

 

   

  

 

  

 

  

299 patients admitted with acute brain 

injury during the study  

199 patients excluded by screening: 

Greenland or Faroe Island citizens (N=6) 

Discharged within 48 hours (N=65) 

Persistent coma (N=56) 

Non-Danish speaking / foreigners (N=12) 

No relatives to give consent (N=5) 

Consent declined by relatives (N=26) 

Primary investigator absent (N=6) 

Mixed reasons (N=23) 

 

14 patients excluded before assessment: 

No consent from general practitioner (N=5) 

RASS < -2 during Neuro-ICU stay (N=9) 

 

25 patients excluded from analysis based 

on psychiatric assessment: 

Unable to assess by psychiatrist (N=25) 

 

 

 

11 patients excluded before psychiatric 

assessment: 

Psychiatrist not available (N=11) 

 

 

1 patient excluded 

Withdrew content after discharge (N=1) 

 

74 patients for analysis 

100 patients included by consent from 

relatives  

 

86 patients assessed by author and 

nurses using ICDSC and CAM-ICU 

 

75 patients were assessed by 

psychiatrist using ICD-10 
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Fig. 2 Intensive Care Delirium Screening Checklist (ICDSC) receiver operating 

characteristic (ROC) curve with an area under curve at 0.77(CI 95% 0.60 – 0.93); N=49 

 

 Table 1  

Patient characteristics 

Variable  

 

All patients 

(N=74) 

Assessable 

(N=49) 

UTA  

(N=25) 

P value* 

Age, median (range) # 62 (19-88) 63 (19-82) 57 (19-88) 0.09 

Females, n (%) ¤ 38 (51 %)  27 (55%)  11(44 %) 0.37 

49 patients assessable by ICD-10 and 

included in the final analysis 
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APACHE = Acute Physiology and Chronic Health Evaluation, SAPS = Simplified Acute Physiology Score, GCS = 

Glasgow Coma Scale, RASS = Richmond Agitation Sedation Scale. UTA = unable to assess. *P values for the 

comparison between assessable and UTA patients, # = Mann-Whitney U test, ¤= Chi-square 

test, aDexmedetomidine, b

  

Propofol. 

Table 2  

CAM-ICU/ICDSC versus ICD-10 

Primary diagnosis, n (%) ¤ 

Subarachnoid haemorrhage  

Traumatic brain injury 

Intracerebral haemorrhage and 

infarction 

 

36 (49%) 

20 (27%) 

18 (24%) 

 

 30 (61%) 

 8 (16%) 

11(22%) 

 

6 (24%) 

 12 (48%) 

7 (28%) 

 

<0.05 

APACHE II, median (range) # 22 (5-39) 22 (8-39) 22 (5-33) 0.65 

SAPS II, media (range) # 36 (15-73) 32 (15-73) 42 (16-70) 0.07 

GCS at admission, median (range) # 13 (3-15) 13 (3-15) 9 (3-14) <0.05 

GCS at assessment, median (range) # 13(10-15) 14 (10-15) 11 (10-14) <0.001 

RASS at assessment, median (range) # -1 (-2/+2) 0 (-2 / +2) -1 (-2 /+2) <0.05 

Mechanical ventilation and sedation 

during ICU stay, n (%) ¤ 

Agents used: 

Propofol 

Propofol/midazolam 

Propofol/midazolam/dexmedetomidine 

52 (70%) 

 

 

36 (49%) 

15 (20%) 

1 (2%) 

30 (61%) 

 

 

22 (45%) 

7 (14%) 

1 (2%) 

22 (88%) 

 

 

14 (56%) 

8 (32%) 

- 

<0.05 

Sedation at assessment ¤¤ 4 (5%) 1
a

3 (2 %) 
b

0.11  (12 %) 

Intubated at assessment ¤¤ 14 (19%) 5 (10%) 9 (36%) <0.05 

 ICD-10 Delirium positive Delirium negative 

CAM-ICU (N=45)    

Delirium positive  17 (True positive) 7 (False positive) 

Delirium negative  12 (False negative) 9 (True negative) 
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ICD

-

10=

Inte

rnational Classification of Diseases -10, CAM-

ICU=Confusion Assessment Method for the ICU, 

ICDSC=Intensive Care Delirium Screening Checklist. 

Note: Missing values in 4 cases in the CAM-ICU 

analysis.  

 

 

 

Table 3   

Criterion validation of the CAM-ICU and 

ICDSC against ICD 10 

  CAM-ICU (N=45) ICDSC (N=49) 

Sensitivity (95% CI) 59 % (95% CI 41 - 75)  85 % (95% CI 70 - 94) 

Specificity (95% CI) 56 % (95% CI 32 - 78)  75 % (95% CI 51 - 92) 

Positive predictive value (95% CI) 71 % (95% CI 51 - 86)  88 % (95% CI 73 - 96) 

Negative predictive value (95% CI) 43 % (95% CI 23 - 67)  71 % (95% CI 47 - 88) 

Overall accuracy (95% CI) 58 % (95% CI 43 – 72)  82 % (95% CI 71 – 93) 

CAM-ICU=Confusion Assessment Method for the ICU, ICDSC=Intensive Care Delirium Screening Checklist.  

Note: Missing values in 4 cases in the CAM-ICU analysis.   

Appendix 1  

Coordinates of the receiver operating characteristic (ROC) curve, sensitivity and specificity of the 

Intensive Care Delirium Screening Checklist (ICDSC) 

ICDSC (N=49) 

Delirium positive   28 (True positive) 4 (False positive) 

Delirium negative  5 (False negative) 12 (True negative) 

Cutoff score Sensitivity % Specificity % 

≥ 0 100%  0% 

≥ 1 97%  6% 

≥ 2 91% 25% 

≥ 3 91% 50% 

≥ 4 85% 75% 

≥ 5 61% 81% 
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Bold marks the best cut-

off score 

  

Appendix 2 Patient assessability by GCS 

 

 

 

 

 

 

 

 

 

 

 

GCS: Glasgow Coma Scale, UTA: Unable to assess. Values are numbers (%) 

 

 

 

 

 

 

 

≥ 6 27% 88% 

≥ 7 9% 88% 

≥ 8 3% 100% 
GCS UTA 

(N=25) 

Assessable  

(N=49) 

by GCS 

(N=74) 

10 10 (40%) 7 (14%) 7/17 (41%) 

11 6 (24%) - 0/6 (0%) 

12 6 (24%) 3 (6%) 3/9 (33%) 

13 1 (4%) 14 (29%) 14/15 (93%) 

14 2 (8%) 18 (37%) 18/20 (90%) 

15 - 7 (14%) 7/7 (100 %) 
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